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The piston pin for a piston of an internal combustion 
engine is provided with a certain number of 
passages, each opening into the annular groove of 
the bearing bushing of the connecting-rod small end 
and into either of the annular grooves of the pin 
bearings. The passages are provided in a peripheral 
portion of the piston pin so to avoid a central portion 
of the pin, in which a concentration of metallic 
impurities is maximum. 
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Description of corresponding document: US4550647 



The present invention relates to a piston pin for a piston of the type hingedly connected by a substantial! 
cylindrical piston pin to the small end of a connecting rod, the piston pin being rotatably mounted in a 
bearing bushing of the connecting-rod small end, the bushing being provided with an annular groove 
located in the longitudinal medial plane of symmetry of the piston pin and of the connecting-rod small e 
and communicating with the end of a cooling and/or lubricating fluid feed passage extending in the 
connecting-rod shank and opening at the end surface of the connecting-rod small end, and in two spacec 
bearings integral with the piston, located on either side of the ionnecting-rod small end and whose beari 
bushings are provided with annular grooves. 

In a piston of this type, the known piston pin is generally solid and provided with a certain number of 
passages, each opening at one end into the annular groove of the bearing bushing of the connecting rod 
small end, and at the other end into either of the annular grooves of the pin bearings. 

The disadvantage of the known piston pin lies in the fact that the passages intersect the longitudinal 
geometrical axis of the piston pin. Now, in proximity to the axis, there generally accumulate embrittling 
metallic impurities likely to reduce the resistance of a cavity wall located in that region, and therefore to 
create incipient cracks and fractures in the passages at those locations. Due to the physics of a cooling 
alloy mixture and the fact that cylindrical piston pins are made from bars or rods drawn from a cast ingc 
it is generally the case that impurities tend to be concentrated in the center of the pins. 

The present invention has therefore as a purpose to remedy this disadvantage by providing a piston pin 1 
a piston of the above-mentioned type and characterized in that the passages are provided in a peripheral 
portion of the piston pin so as to avoid a substantially cylindrical central portion of the pin, in which the 
concentration of metallic impurities is maximum. 

According to another feature of the invention, the diameter of said cylindrical central portion is at least 
equal to about one tenth of the diameter of the piston pin. 

According to another feature of the invention, at least two of said passages converge towards an opening 
into the annular groove of the bearing bushing of the connecting-rod small end. 

According to another feature of the invention, two passages converge towards the aforesaid opening int( 
the annular groove of the bearing bushing of the connecting-rod small end and open at their other ends 
respectively into the annular grooves of the pin bearings. There can be provided three pairs of the afores 
passages, the points of convergence of the longitudinal axes of the passages preferably being spaced 12( 
DEG from one another, as well as the ends of the longitudinal axes of the said passages opening into the 
annular grooves of the pin bearings. 

According to another feature of the invention, each point of convergence of the longitudinal axes of the 
passages and the two ends of the passages opening respectively into the annular grooves of the pin 
bearings may be aligned along a generatrix of the piston pin. 

According to still another feature of the invention, the piston pin is provided with three pairs of said 
passages, each pair comprising a passage connecting the annular groove of one of the pin bearings to th< 
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annular groove of the bearing bushing of the connecting-rod small end, and a passage connecting the 
annular groove of the other pin bearing to the annular groove of the bearing bushing of the connecting-r 
small end, the ends of said passages opening into the annular groove of the bearing bushing of the 
connecting-rod small end being angularly spaced 60 DEG from one another. Furthermore, the ends of si 
passages opening into the grooves of the pin bearings are preferably angularly spaced 120 DEG from or 
another. Lastly, the openings of the passages at the annular groove of the bearing bushing of the 
connecting-rod small end pertain to the passages connecting the annular groove of the bearing bushing c 
the connecting-rod small end to alternately either annular groove of the pin bearings. 



The invention will be better understood, and other purposes, features, details and advantages will appeal 
more clearly as the following explanatory description proceeds with reference to the appended 
diagrammatic drawings given solely as non-limitative examples of presently preferred specific forms of 
embodiment of the invention, and wherein: f 

FIG. 1 is a partial sectional view of a piston provided with a piston pin according to the invention; 
FIG. 2 is a sectional view upon the line H--II of FIG. 1; 

FIG. 3 is a view of a piston pin according to another form of embodiment of the invention; 

FIG. 4 is a view of a piston pin according to still another form of embodiment of the invention, and 

FIG. 5 is a right end view of the piston pin of FIG. 4. 



Referring more particularly to FIGS. 1 and 2, the piston 1, which may be of an internal combustion engi 
equipped with the piston pin 2 according to the invention, is of the type hingedly connected by the pisto 
pin 2 to a connecting-rod small end 3, the piston pin 2 being mounted rotatably in a bearing bushing 4 o 
the connecting-rod small end 3. The bushing is provided with an annular groove 5 located in the 
longitudinal medial plane of symmetry of the piston pin 2 and in the longitudinal medial plane of 
symmetry of the connecting-rod small end 3. The annular groove 5 communicates with the end of a 
cooling and/or lubricating fluid (in particular oil) feed passage 6 extending in the connecting-rod shank 
and opening onto the end surface of the connecting-rod small end 3. The piston pin 2 is also rotatably 
mounted in two spaced bearings 8 integral with the piston, located on either side of the connecting-rod 
small end 3 and provided with annular grooves 10. 

The piston pin 2 is provided with a certain number of passages 1 1 a to 1 1 f, preferably straight, each 
opening at one end 13a to 13f into the annular groove 5 of the bearing bushing 4 of the connecting-rod 
small end 3 and, at the other end 14a to 14f, into either of the annular grooves 10 of the pin bearings 8. 

According to the invention, the passages 1 la-1 If are provided in a peripheral portion 15 of the said piste 
pin 2 so as to avoid a substantially cylindrical and coaxial central portion 16 of the pin in which the 
concentration of metallic impurities is maximum. This arrangement obviates the risk of creating incipiei 
cracks and fractures in the central region of the piston pin where there generally accumulate embrittling 
metallic impurities and avoids the concentrations of stresses resulting from diametral passages. The 
diameter of the cylindrical central portion 16 is at least equal to about one tenth of the diameter of the 
piston pin 2. For example, as represented in FIG. 2, the diameter of central portion 16 is equal to about ( 
tenth of .the diameter of the piston pin; as represented in FIG. 5, the size of the central portion is about 
equal to one third of the pin diameter. La any case, the passages do not intersect the longitudinal 
geometrical axis X-X' of the piston pin, nor the immediately surrounding region. Furthermore, the 
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passages 1 la-1 If are arranged so as not to lie in a common plane that is parallel to the pin axis. 

The passages 1 la-1 If may be drilled in such a manner that at least one of the passages converge toward 
an opening into the annular groove 5 of the bearing bushing 4 of the connecting-rod small end 3. In 
particular, two passages converge towards such an opening, whereas their other ends open respectively i 
other annular grooves 10 of the pin bearings 8. In the specific form of embodiment illustrated in FIGS. 1 
and 2, the piston pin 2 is traversed by three pairs of rectilinear passages 1 la,l lb;l lc,Ild;l le 1 If whict 
converge by twos towards openings 13a,13b;13c,13d;13e,13f into the annular groove 5 of the bearing 
bushing 4 of the connecting-rod small end 3, thus defining in said groove an opening common to both 
passages. As shown, the other ends 14a,14b;14c,14d;14e,14f of the passages open in the other annular 
grooves 10 of the pin bearings 8, respectively. In other words, considering a pair of passages 1 la,l lb, tl 
end 14a of the passage 1 la, for example, opens into an annular groove 10 of one pin bearing 8, whereas 
end 14b of the passage 1 lb opens into the annular groove of the other pin bearing, the other ends 13a, 13 
of the passages 1 la, 1 lb opening through a common orifice info the annular groove 5 of the bearing 
bushing 4 of the connecting-rod small end 3. In the form of embodiment illustrated, the same applies to 
each of the other pairs of passages, it being understood that the number of pairs of passages is by no me; 
limited to three. 



Furthermore, the points of convergence of the passages 1 la,l lb;l lc,l ld;l le,l If, are preferably angular 
spaced 120 DEG from one another, and so are the ends of said grooves opening into the annular groove 
10 of the pin bearings 8. 

According to the form of embodiment of the piston pin illustrated in FIG. 3, it being understood that the 
latter can be used in a piston of the type defined above, each point of convergence of the passages 1 la-1 
and the two ends of the passages opening respectively into the annular grooves 10 of the pin bearings 8 
aligned along a generatrix of the piston pin 2. In the example illustrated, the piston pin is provided with 
three pairs 1 la,l lb;l lc,l ld;l le,l If of passages. In this case, the points of convergence of the passages, 
well as the ends of the passages opening into the annular grooves of the pin bearings are angularly space 
120 DEG from one another. Furthermore, considering for example the pair of passages 1 la, 1 lb, the end 
13 a, 13b of the latter converge to an opening into the annular groove 5 of the bearing bushing 4 of the 
connecting-rod small end, which opening is aligned along a generatrix of the piston pin 2 with the ends 
14e,14d of the passages 1 le,l Id, respectively, opening into annular grooves 10 of the pin bearings 8, 
respectively. The same applies to the common ends 13c,13d of the passages 1 lc and 1 Id, and the ends 
14a,14f of the passages 1 la and 1 If, respectively, as well as to the common ends 13e,13f of the passage 
I le,l If, and the ends 14c, 14b of the passages 1 lc,l lb, respectively. This configuration is of course 
illustrated by way of example, any other configuration in which each point of convergence of the passag 
and the two ends of the passages opening respectively into the annular grooves of the pin bearings are 
aligned along a generatrix of the piston pin, also forms part of the invention. 

According to the form of embodiment of the piston pin illustrated in FIGS. 4 and 5, it being understood 
that the latter can be used in a piston of the above-defined type, the piston pin 2 is provided with three 
pairs of passages 1 la-1 If, this number being of course given non-limitatively. Each pair comprises a 
passage 1 la,l lc,l le connecting the annular groove 10 of one of the pin bearings 8 to the annular groov< 
of the bearing bushing 4 of the connecting-rod small end 3 and a passage 1 lb,l ld,l If conneting the 
annular groove 10 of the other pin bearing 8 to the annular groove 5 of the bearing bushing 4 of the 
connecting-rod small end 3. The ends 13a-13f, which here are provided independently, of the passages 
1 la-1 If open into the annular groove 5 of the bearing bushing 4 of the connecting-rod small end and are 
angularly spaced for example 60 DEG from one another. Likewise, the ends 14a-14f of the passages 1 U 
1 If open into the annular grooves 10 of the pin bearings 8 and are angularly spaced for example 120 DE 
from one another. For example, the passages 1 la-1 If may be provided in such a maimer that their ends 
13a-13f opening into the annular groove 5 of the bearing bushing 4 of the connecting-rod small end 3 
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pertain to the passages 1 la,l lc,l le and 1 lb,l ld,l If, respectively, connecting the annular groove 5 of tr. 
bearing bushing 4 of the connecting-rod small end to, alternately, annular grooves 1 0 of the bearing 
bushings 9 of the pin bearings 8. " 

It is quite obvious that the piston pin according to the invention is secured in its housing by any appropr 
means such as for example locking rings or circlips 12. 



Data supplied from the esp@cenet database - Worldwide 
Claims of corresponding document: US4550647 



What is claimed is: ^ 

1. A cylindrical piston pin for pivotally connecting a piston to the piston end of a connecting rod, the 
piston pin having a first end, a second end, a cylindrical outer surface, and a plurality of straight internal 
passages, at least one of said passages having one end opening through the cylindrical outer surface of tl 
pin in a region midway between the ends of the pin and another end opening through the cylindrical out 
surface of the pin at a location axially spaced from the opening of the one end of the passage toward the 
first end of the pin, wherein the improvement comprises: the piston pin has a completely solid substantij 
cylindrical and coaxial central portion, the central portion having a diameter of at least one tenth of the 
diameter of the piston pin, and said passages are provided in a peripheral portion of the piston so as to 
avoid said solid central portion. 

2. A piston pin according to claim 1, wherein at least another of said passages has one end opening thro» 
the cylindrical outer surface of the pin in said region midway between the ends of the pin and another er 
opening through the cylindrical outer surface of the pin at a location spaced toward the second end of th 
pin, and said passages do not lie in a plane that is parallel to the axis of the pin. 

3. A piston pin according to claim 2, wherein said one and another of said passages converge towards th 
one ends opening through the cylindrical outer surface of the pin in said region midway between the enc 
of the pin. 

4. A piston pin according to claim 1, wherein a pair of said passages converge towards respective one ei 
opening through the cylindrical outer surface of the pin in said region midway between the ends of the p 
and the other ends of said pair of passages open through the cylindrical outer surface of the pin at locath 
spaced respectively toward the first and second ends of the piston pin. 

5. A piston pin according to claim 4, wherein there are provided three of said pairs of passages. 

6. A piston pin according to claim 5, wherein the points of convergence of said pairs of passages are 
angularly spaced 120 degrees from one another, and the other ends of said passages opening through the 
cylindrical outer surface of the pin are also spaced 120 degrees from one another. 

7. A piston pin according to claim 5, wherein the point of convergence of each pair of said passages and 
two other ends of passages opening through the cylindrical outer surface of the pin at locations spaced 
axially toward the first and second ends of the pin, respectively, are aligned along a generatrix of the pis 
pin. 

/ 

8. A pi&ton pin according to claim 7, wherein the one ends of said passages opening through the cylindri 
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outer surface of the pin in the region midway between the ends of the pin pertain to the passages 
connecting the cylindrical outer surface of the pin in the region midway between the ends of the pin 
alternately to the cylindrical outer surface of the pin at the locations spaced axially toward the first and 
second ends of the pin. 

9. A piston pin according to claim 1, wherein said piston pin is provided with three pairs of said passage 
each pair comprising a first passage connecting a location on the cylindrical outer surface of the pin axi{ 
spaced toward the first end of the pin with the region on the cylindrical outer surface of the pin midway 
between the ends of the pin and a second passage connecting a location on the cylindrical outer surface . 
the pin axially spaced toward the second end of the pin with the region on the cylindrical outer surface c 
the pin midway between the ends of the pin, the ends of said passages that open through the cylindrical 
outer surface of the pin in the region midway between the ends of the pin being angularly spaced 60 
degrees from each other. 

/ 

10. A piston pin according to claim 9, wherein the other ends of said passages opening through the 
cylindrical outer surface of the pin at locations spaced axially toward the first and second ends of the pii 
are angularly spaced 120 degrees from one another. 

1 1 . A piston assembly for an internal combustion engine, said assembly comprising a piston having two 
spaced apart bearings provided with annular grooves, a piston rod including a shank having a lubricating 
feed passage extending therethrough and a small end provided with a bearing bushing at one end of the 
shank, said bearing bushing being provided with an annular groove communicating with the lubricating 
feed passage, and a substantially cylindrical piston pin rotatably mounted in said small end bearing 
bushing and said two spaced apart piston bearings located one on either side of the connecting rod small 
end, said piston pin having a substantially cylindrical solid central portion, coaxial with the pin, said sol 
central portion having a diameter at least equal to one tenth of the diameter of the piston pin, and a 
plurality of internal passages, each passage having one end opening into the annular groove of said bear 
bushing of the connecting rod small end and another end opening into either of said annular grooves of i 
piston bearings, wherein said passages are provided in a peripheral portion of the piston pin so as to avo 
the central portion of said pin. 

12. A piston assembly according to claim 1 1, wherein said passages do not lie in a common plane parall 
to the axis of the pin. 

13. A piston assembly according to claim 11, wherein at least two of said passages converge towards th< 
one ends opening into said annular groove of the bearing bushing of the connecting rod small end. 

14. A piston assembly according to claim 13, wherein the other ends of said at least two passages which 
converge towards their one ends opening into said annular groove of the bearing bushing of the connect 
rod small end open into the two annular grooves of the piston bearings, respectively. 

15. A piston assembly according to claim 13, wherein the piston pin includes three of said pairs of 
passages. 

16. A piston assembly according to claim 15, wherein the points of convergence of said pairs of passage 
are angularly spaced 120 degrees from one another, and the other ends of said passages opening into the 
annular grooves of the piston bearings are also spaced 120 degrees from one another. 

17. A piston assembly according to claim 15, wherein the point of convergence of each pair of said 
passages and two other ends of passages opening into the annular grooves of the two piston bearings, 
respectively, are aligned along a generatrix of the piston pin. 
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18. A piston assembly according to claim 17, wherein the one ends of said passages opening into the 
annular groove of the bearing bushing of the connecting rod small end pertain to the passages connectin 
the annular groove of the bearing bushing of the connecting rod small end alternately to the annular 
grooves of the two piston bearings. 

19. A piston assembly according to claim 11, wherein said piston pin isprovided with three pairs of said 
passages, each pair comprising a first passage connecting the annular groove of one of the piston bearin; 
to the annular groove of the bearing bushing of the connecting rod smaH end and a second passage 
connecting the annular groove of the other piston bearing to the annular groove of the bearing bushing c 
the connecting rod small end, the ends of said passages that open into the annular groove of the bearing 
bushing of the connecting rod small end being angularly spaced 60 degrees from one another. 

20. A piston assembly according to claim 19, wherein the other ends of said passages opening into the 
annular groove of each of the piston bearings are angularly spaced 120 degrees from one another. 

Data supplied from the esp@cenet database - Worldwide 
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